Abstract Urinothorax or presence of urine in pleural cavity is a highly unusual cause of pleural effusion. It is most commonly secondary to genitourinary trauma and obstructive uropathy. We here by present a case of urinothorax secondary to renal stone disease in a 5-year-old child with a solitary functioning kidney.
Introduction
Urinothorax is described as the presence of urine in the pleural space. It is a rare and very unusual presentation of pleural effusion mostly secondary to trauma or obstructive uropathy [1, 2] . Obstructive uropathy leading to urinothorax may be due to prostatic hypertrophy, renal cysts, posterior urethral valve, prostatic carcinoma, renal calculi, and renal transplantation [1, 8] . Here, we discuss a rare case of urinothorax secondary to renal stone disease in a 5-year-old child with a solitary functioning kidney.
The authors have obtained written informed consent for written and electronic distribution of the report from the patient's parents.
Case summary
A 5-year-old boy presented in the emergency department with complaints of generalized abdominal pain and low grade fever for the past 4 days. The abdominal pain had an acute onset, without any aggravating or relieving factors, associated with multiple episodes of vomiting and a non-productive cough. He had a history of recurrent stone passage and cystolitholepaxy for a bladder stone 1 year ago and a positive family history for pulmonary tuberculosis. On examination, the child was pale with a pulse of 110/min, blood pressure 120/80 mmHg, respiratory rate of 24 breaths/min, and oxygen saturation of 92 % on room air. On auscultation of the chest, there were diminished breath sounds with fine crepts on the bases of the right side. Abdominal examination was unremarkable. The complete blood report revealed a hemoglobin level 10 g/dL, total leukocyte counts 18,200/lL, platelets count 978,000/lL, serum potassium 5.5 meq/L, serum bicarbonate 10 meq/L, serum creatinine 7.7 mg/dL, uric acid level \1 g/dL, and serum albumin 3.7 g/dL. Urine culture was negative. A chest X-ray showed severe right pleural effusion ( Fig. 1) . A subsequent CT scan abdomen and pelvis without contrast revealed a 15 9 12 9 13 mm calculus at the pelvi-ureteric junction of right kidney causing gross hydronephrosis. There was extensive perinephric fluid and strandings with thickening of the lateral renal fascia extending inferiorly up to the paracolic gutter. The contralateral kidney was small shrunken with a small stone in the lower pole without any obvious signs of hydronephrosis. There was also mild abdominal ascites (Fig. 2) . In the view of a positive family history of tuberculosis contact, we suspected pleural effusion to be secondary to pulmonary tuberculosis. A cystoscopy followed by a right double J stent placement and right thoracostomy was performed. As soon as the thoracostomy tube was inserted, 400 mL pleural fluid drained immediately which was not followed by drainage afterwards. Immediate post-operative chest X-ray was normal (Fig. 3) . The chest tube was removed on the first post-operative day. The patient has a quick and uneventful recovery, and was discharged on the third post-operative day. He is planned to be followed-up for definitive management of renal stone disease.
Discussion
Urinothorax is collection of urine in the pleural cavity and is a very rare presentation of pleural effusion [1, 2] . It was first described in 1968 by Corriere et al. in dogs with ureteral obstruction [2] . Further cases were reported in humans as well. It is classified as either obstructive or traumatic urinothorax [3] . Effusion is mostly unilateral and corresponding to the obstructed kidney. Bilateral or contralateral cases are very rare [1] . It is bilateral if there is bilateral obstructive uropathy [4] . It is due to the leakage of urine into retroperitoneal space that migrates to the pleural cavity via diaphragmatic lymphatic or through defects in diaphragm [1, 3, 6] . Patients usually present with dyspnea, flank pain, and fever [2, 6] . Chest X-rays show extensive pleural effusion without any demonstrable etiology [2, 7] . CT scan and nuclear scans may show the presence of a reno-pleural fistula [5] .
Diagnosis is confirmed by thoracentesis followed by the biochemical analysis of the drained fluid [2] . The pleural fluid is transudate in nature, fulfilling the Light's criteria with the exception of a raised LDH [1] . The fluid usually has low glucose, low protein, and low pH in most cases [1] [2] [3] . A delay in fluid analysis may decrease the sensitivity as the equilibrium between serum and fluid [8] . A pleural fluid to creatinine ratio of more than 1 helps to differentiate urine from bodily fluids [1, 3, 5] . The mainstay management is to unblock the obstructive urinary system and drain the pleural fluid with thoracentesis' [5, 6] .
Urinothorax in a child with a solitary functioning kidney with an obstructive renal stone is a rare phenomenon. Searching the following keywords ''urinothorax, solitary functioning kidney, renal stone, child'' in PubMed and Medline revealed no results.
In our case, the child with a solitary functioning kidney, presented with obstructive uropathy secondary to renal stone disease that lead to a unilateral urinothorax. Fluid analysis showed pleural fluid to serum creatinine ratio of 1.1, proving that the fluid was urine. We highly suspected the composition of the stone to be xanthine due to the decreased level of serum uric acid as stated in the European Association of Urology: Guidelines on Urolithiasis 2015 [9] . The urinothorax was drained with a thoracostomy tube, and the obstructive uropathy was relieved with a double J stent.
In conclusion, unilateral pleural effusion, which is common in pneumonia, malignancy, and tuberculosis, may also be the result of obstructive urological reasons. Urinothorax due to obstructive uropathy, acute glomerulonephritis, nephritic syndrome, trauma, and post-surgical intervention of the kidney should be suspected and ruled out to prevent further morbidity in patients.
